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(57) [Claim (s)] 
[Claim 1 ] 

It consists of (A ) polycarbonate resin layer l~99weight % 
and (B ) polycarbonate - [oruganoporishirokisan ] copolymer 
99~lweight % and content of silicon it possesses (C ) 
phosphate ester-based compound 0. 1 -5parts by weight and 
(D ) fibril-forming ability vis-a-vis the polycarbonate 
extrusion-foamed sheet fat 100 parts by weight under 0.5 
weight %, [poritetorafuruoroechiren ] combining 0.2 - 2 parts 
by weight , itbecomes, confi-onts (A ) polycarbonate resm 
layer lOOparts by weight , relative cparts by weight of (C ) 
phosphate ester-based compound and relative dparts by 
weight of [poritetorafuruoroechiren ] which possesses (D ) 
fibril-forming ability , polycarbonate extrusion-foamed sheet 
fat composition . which satisfies below-mentioned formula 

0. 

5 <= cX d*2 
[Claim 2 ] 

(B ) polycarbonate - [oruganoporishirokisan ] copolymer , 
polycarbonate extrusion-foamed sheet fat composition . which 
is stated in the Claim I which is a polycarbonate - 
[oruganoporishirokisan ] copolymer which possesses 
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Uti] 



structural unit which isdisplayed with below-mentioned 
Formula (1) and structural unit which isdisplayed with 
below-mentioned Formula (2) 

[Chemical Formula I ] 



r2 r3 



0C0-- 



(1) 



CH3 

CH3 



9^ ^ 



(2) 



aia7;u+L/>S. TU^>S. -o-,-s-,-co-* 
;uS^*L. 5E(2)lcfcL^T. R^ (±. 3?SJSlS<t 

y&^TTsLs n li 1--200 ©Sia^^-To ) 



Specification 

[0001] 



(In Formula (1), straight chain , branched chain of carbon 
number 1-10 or alkylidene group , aryl substituted alkylene 
group , allylene group , -0-, -S-, -CO- of cyclic 
or-SO<sub>2</sub>- it shows B, alkylene group of carbon 
number 2-6 which carbon atom where R<sup>l</sup>, 
R<sup>2</sup>, R<sup>3</sup> and R<sup>4</sup>, 
respectively, show alkyi group of the hydrogen , halogen or 
carbon number 1-4, in Formula (2), as for R<sup>5</sup>, 
aromatic group and direct bond have done has connected with 
hydrogen atom of at least one showing, n shows integer 1 - 
200.) 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards polycarbonate extrusion-foamed sheet 
fat composition , furthermore details regard the polycarbonate 
extrusion-foamed sheet fat composition of flame resistance 
which is superior in mechanical *thennal property and the 
external appearance . 
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[0002] 

mm-B^»i?*i*i:«)xiiwicj£<jpjffl^FtL 



7\'^*)iJ-m^-y•mm(r>mmit\z\t±\z 



[0003] 

fcifflfiEtll*. f#B8Ba 59-202240 



[0004] 



[0002] 
[Prior Art ] 

polycarbonate resin layer has had mechanical ^thermal 
property which is superior, is widely utilized in industrially 
including automobile field , OAequipment field , electrical 
and electronics fields . 

On one hand, multiple flame retardant development and 
investigation is done in order recently, OAequipment , 
household appliance product or other application demand of 
flame retardation of synthetic resin material which is used for 
center , isstrong, to answer to these demands. 

Usually, halogen compound etc is combined mainly in flame 

retardation of polycarbonate resin layer .furthermore 
antimony trioxide etc is many a thing which is jointly used as 
the flame retardant auxiliary agent . 

But, when halogen compound is combined to synthetic resin 

as flame retardant , there is apossibility of causing 
environmental contamination at time of fire generation or 
timeof incineration . 

In addition, polycarbonate resin layer original mechanical 
property which is superior is impaired,discoloration , when 
forming furthermore, property decrease when you usefor long 
period with high temperature and coloration or other problem 
has possessed. 

Because of this quantity reduction of halogen compound 
which is used for the flame resistance resin is desired. 

[0003] 

composition which combines aromatic oligomer phosphate 
ester to aromatic polycarbonate resin production jp7 resin or 
other thermoplastic resin is disclosed in Japan Unexamined 
Patent Publication Showa 59-202240disclosure , but in order 
to obtain flame resistance which is superior, it isnecessary 
relatively to add aromatic oligomer phosphate ester to large 
amount , there is a problem that mechanical ^thermal property 
is impaired. 

In addition but, ABS type resin blending to polycarbonate 
resin layer , we to have done theattempt which it tries to 
improve flow property etc, furthermore theattempt which 
combines phosphate ester-based compound for flame 
resistance improvement has done, asfor polycarbonate resin 
layer composition which combines ABS type resin and 
phosphate ester-based compound , heat resistance being 
insufficient , There is a problem that use with application 
where high heat resistance isrequired is restricted. 

[0004] 

By fact that polycarbonate - [oruganoporishirokisan ] 
copolymer is combined to polycarbonate resin layer , the 
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hmmwi^(DiSL&:^mts nmm 55-160052 

^mVB 61-215652 #^SIIIirB8**tirfc 

7t?^-.-h:/b>Kl*, 7-150028 



[0005] 



[0006] 

[p®$«*-r*fctf)0)¥K] 

tz%0X'&^). ^(D^gli. (A)7K'J*-;f:^^-h 
i^fli 1-99 m*%«!:(B)7K'J*-7t5^--h-;J-;i/** 
y7K'jvP+-y>ftfi^f* 99-1 MMroirA^b^c 
^)^-(m0-^^Mt< 0.5 ■»%*^(7)7KU:fe- 
7t?^-.-h^mfli 100 ai:g|JlcMLT.(C)'J>^ 
:rx^)[.mt^^ 0.1-5 fi4a5fc«fet;(Dp-<^ 



[0007] 

:*Jf6Wlcj3(t^(A);K'J:b-7K^^-h*S)ili:LT 
T?fc<i)o 

2 {ffi^xy-^UtLTI*. 2,2-t'X(4-tKO^*/:7 

i-;u):^D/^>[ifx-7iy— ;u A],fx(4-tK 

0:^v7x^;i/);«t^>. l,l-t*X(4-tKP^v:7x 
:i;U)x^>,2,2-tfX(4-tKP^i/-3,5-i?^f^;U 
•7i=;U)-^P/^>.2,2-t*X(4.tKP4ri/-3-y^ 

;u:7x-;u):;''p/^>, t*x(4-tKp+v:7x-;i/) 
•t>-;i':7T'r h\ t*x(4-t KP4rv:7iz.;u)x;u/t^ 



improvement method of impact resistance , is disclosed in 
Japan Unexamined Patent Publication Showa 55-160052 
number and Japan Unexamined Patent Publication Showa 
61-215652disciosure etc, in addition although, in 
polycarbonate resin layer , polycarbonate blend which 
possesses the siloxane copolymer and phosphorus-containing 
compound is disclosed in Japan Unexamined Patent 
Publication Hei 7- 1 50028disclosure , is superior in the impact 
resistance , flame resistance , In external appearance of 
molded article or point of stiffness it was notsomething which 
always it can be satisfied. 

[0005] 

[Problems to be Solved by the Invention ] 

It is to offer polycarbonate extrusion-foamed sheet fat 
composition where objective of this invention issuperior in 
flame resistance , impact resistance , heat resistance , at same 
time is superior in molding external appearance and stiffiiess . 

[0006] 

[Means to Solve the Problems ] 

As for this invention, being something which can be made in 
order to solveabove-mentioned problem , gist consists of (A ) 
polycarbonate resin layer l-99weight% and the(B ) 
polycarbonate - [oruganoporishirokisan ] copolymer 
99-lweight % and content of silicon possesses (C ) phosphate 
ester-based compound 0. 1 -Sparts by weight and (D ) 
fibril-forming ability vis-a-vis polycarbonate 
extrusion-foamed sheet fat 100 parts by weight under 0.5 
weight %, [poritetoraftiruoroechiren ]cmibining 0.2 - 2 parts 
by weight , it exists in polycarbonate extrusion-foamed sheet 
fat composition whichbecomes. 

[0007] 

You explain in detail below, concerning this invention . 

dihydric phenol and carbonate precursor reacting with 
solution method or melt method , it is something whichis 
produced as (A ) polycarbonate resin layer in this invention . 

As dihydric phenol , 2 and 2 -bis (4 -hydroxyphenyl ) propane 
[bisphenol A ], you can list bis (4 -hydroxyphenyl ) methane , 
1, I - bis (4 -hydroxyphenyl ) ethane , 2, 2- bis (4 -hydroxy -3, 
5-dimethylphenyl ) propane , 2, 2- bis (ethyl 
4-hydroxy-3-methoxybenzoate methylphenyl ) propane , bis 
(4 -hydroxyphenyl ) sulfide , bis (4 -hydroxyphenyl ) sulfone , 
etc preferably bis (4 -hydroxyphenyl ) alkane system, you can 
list those which designate especially bisphenol A as main raw 
material . 

As carbonate precursor , you can list carbonyl halide , 
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— 7t-:t— 2 ifficT):?!/— ;K7)e?/ NPTh^uy— h 

[0008] 

myji^-Jl^it-^^lZ^LX. 0.01-3 
W*L<li 0.1-1.0 =^)l%Vh^o 

-2,4,6-h'J(4-tKP^v:7x^;i/)^:>'^>-3.4,6- 
V>5";U-2,4,6-h'J(4-tKP4^v:7x^jU)'v:fT^ 

>-2. l,3,5-h'J(2-tKP4Pv7xn;U)/<>v/- 
;U. l,I,l-h'J(4-tKP^->:7xr:;u)x^>, 2,6- 
t'X(2-tKP^V-5-^«5";i'^>v;U)-4-;»<f^;U:7 
xy-;u. Of , Of ' , or "-h'J(4-t KP+v:7xn;u)- 
i,3,5-h'J-fv::^ptf;u^>if>^tir-e{5il*^*LS 
TKUtKP^i/^b^l^. ai; 3,3-t*X(4-th*P=^ 

v7'j-;u):i-+v^>K— ;K='r-y-5^>fx'7i 
y-ji). 5-<7P;i/'r-9-5^>. 5,7-v^7p;U'i'-9-f^ 

5-:J^PA-r-|^-5^><f<t:/)<<5i|*^?*l.-5o 
[0009] 

^Lx>'?P7-<K^fflL^, iS^ 25 deg C 

x\ 1 ^-10 fiJtfl^tttfiicJ^fpi^iitta)^ 

<fcy»tUli 1.5 ^-6 75Xtb^o 



[0010] 

'Ji^P^-9->^ta^tt:iLTIi, 3?S«|7K'J*- 
7t?:t^-h*>?)g|^**ifc:^P'y^ti^:i-;u*Vi/ 
□4+»■>*^b^©$*lfz3^P'y^'i:$^■r'i)«fi 

^<*i:LTIi> i^MBS 50-29695 

FjI¥ 3-292359 ^. 4-202466 -^^-^ffilr 

I*. S(i)i?a$*i.'5«jSmiaA>&nj:i)7K'J*- 



carbonyl ester or haloformate , etc can list the di haloformate 
and those blend of preferably phosgene , diphenyl carbonate 
jp7 , bivalent phenol . 

When polycarbonate resin layer is produced, mixing alone or 
2 kinds or more , it can also use theaforementioned dihydric 
phenol . 

[0008] 

When polycarbonate resin layer is produced, it is possible also 
to make branched polycarbonate jp7 .furthermore making use 
of branching agent they are 0.01,-3 mole % , preferably 0.1 
-1 .Omole % vis-a-visabove-mentioned bivalent phenol 
compound ones as quantity of branching agent . 

As branching agent , fluoroglycine , 2, 6-dimethyl -2, 4, 6-tri 
(4 -hydroxyphenyl ) heptene -3, 4 , 6-dimethyl -2, 4, 6-tri (4 
-hydroxyphenyl ) heptene -2, 1 ,3, 5-tri (2 -hydroxyphenyl ) 
benzol , 1, 1, 1- tri (4 -hydroxyphenyl ) ethane , 2, 6-bis (2 
-hydroxy -5-methylbenzyl ) - 4-methyl phenol , tfie;al, the;al ' 
and;al "-tri (4 -hydroxyphenyl ) - polyhydroxy compound , 
and 3 and 3 -bis where it is illustrated with 1, 3 and 5 -tri 
isopropyl benzene etc (4 -hydroxy aryl ) oxy indole (=isatin 
bisphenol ), 5-chloro isatin , 5, 7-dichlor isatin , 5-bromo 
isatin etc are illustrated. 



[0009] 

molecular weight of polycarbonate resin layer , with viscosity 
average molecular weight which is converted, with 10,000- 
100,000, is point more preferably 1.50,000 -60,000 of 
moldability and molded article property from the solution 
viscosity which was measured with temperature 25deg C 
making use of methylene chloride as the solvent . 

When polycarbonate resin layer which has these viscosity 
average molecular weight is produced, it is possible alsoto 
add catalyst etc in order to promote suitable molecular weight 
regulator , reaction. 

[0010] 

It is a copolymer which possesses block which was induced 
from die block and diorgano siloxane which were induced 
from aromatic polycarbonate resin production jp7 as (B ) 
polycarbonate - [oruganoporishirokisan ] copolymer in this 
invention . 

As polycarbonate - [oruganoporishirokisan ] copolymer , it 
adjusts block which was induced from the diorgano siloxane 
which consists of structural unit which is displayed with 
polycarbonate block and Formula (2) which consist of 
structural unit to which for example Japan Unexamined Patent 
Publication Showa 50-29695 numberand Japan Unexamined 
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b^jrl) v:i";U*VvP^-t^">A^bi§^$tlfc':^^P Patent Publication He! 3- 292359 number, copolymer which 
y^ti:^^^lZ^it^'^i>'^QyO^M'^i!^ is disclosed in Japan Unexamined Patent Publication Hei 4- 
/)<^|f bttSo 202466 numbereach disclosure is listed, is displayed with 

preferably , Formula (1) in molecule andit can list block 

copolymer which it possesses. 

[0011] [0011] 

[^b 2] [Chemical Formula 2 ] 





[0012] 

5C(i)icfcL^r . B i±. i&m^ 1-10 omms 

'jb>».-0-,-S-,-CO-*fc(i-S02-^5^f o 

R'. R\ fcckt; R^ Its 7k^. /\P 

5e(2)(cfciNr. R^ li. i^^m&tmm^Lx 

mftWlCli. X5^U>. Zfudlyly^ :?5^L/>. ^ 



[0012] 

In Formula (1), straight chain , branched chain of carbon 
number 1-10 or alkylidene group , aryl substituted alkylene 
group , aryl substituted alkylene group , allylene group , -0-, 
-S-, -CO- of cyclic or-SO<sub>2</sub>- it shows B. 

R<sup>l</sup>, R<sup>2</sup>, R<sup>3</sup> and 
R<sup>4</sup>, respectively, show alkyl group of hydrogen , 
halogen or carbon number 1-4. 

In Formula (2), R<sup>5</sup> aromatic group and shows 
alkylene group of carbon number 2-6 which carbon atom 
which direct bond has been done has connected with the 
hydrogen atom of at least one , concretely, can list ethylene , 
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^i2)^(oi^a^-t)->m&(i>mmL& n i* 1-2 

00 (DSHC^&^o 

fey . 200 *ii8?L§taftl!itt/)<«TL-\t>-rLN, 



ui* 5-100 rofisaTj&Sc 

[0013] 

^tt:it3(7)iC(2)T'a^*i*«tiSmi4(DfiJ^i:L 
Tli. »*L<(* 2-40 .fcyjf *L<(i 3~ 

25 aa%t?fcSo 

7K'J*-7t?:^-K-;i-;^*V7K'JvP^■9■>^« 

>if>t^iciiS^Lrt^€.-o-Sfc<fct;-oco-ft^ 
L^■r;|^^>7K^»(r^^fc,2 {ffi37x/-;u-efco 

p-OL^■r*t<7)^4Mlcfeort,J:L^o 



[0014] 

tsmmii-iK^iis^^^-r^^xy-^u, jfSL 

yU^^. R)fS(7)fi^]g(n)^^1-i)7K'Ji/P+-9- 
>li<D5l5Jffi(r, /N-i-KPi/^^-— >3>J5(5:^F1+ 

[0015] 

^°u*-7t?:^-h^aBit(B)/Kg:b-7^:^s-h-7H 

'J^;u*VvP:^-9->i^fi^(*«!:ANb^j:-i)o 

(A)7tfJ*-;t<;r<>-hmi!ii(B)7K'J*-7n:^-h. 
^'J:i-;u^fye/P+-9->#tS^{*i:(7)il^tL 
T(*.filik-e(A):(B)=l:99~99:l T?fey,»* 
L<I*(A):(B)=30:70~99:1 "efc-So 



propylene , butylene , pentylene , hexylene or other group . 

repeat number n of siloxane unit in Formula (2) is integer 1 - 
200. 

When n is under 1 , improvement effect of impact resistance 
being insufficient ,when it exceeds 200, flow property is easy 
to decrease. 

n is integer of preferably 5-100 from point of balance of the 
impact resistance and flow property . 

[0013] 

It is a preferably 2~40weight %, more preferably 
3~25weight % as ratio of structural unit which is displayed 
with Formula (2) in polycarbonate - [oruganoporishirokisan ] 
copolymer . 

As polycarbonate - [oruganoporishirokisan ] copolymer , it is 
possible, to produce with known method , itcan list method 
which is stated in aforementioned Japanese Patent Publication 
as this method . 

As manufacturing method of namely, polycarbonate - 
[oruganoporishirokisan ] copolymer , other than thing 
whichreplaces to silanized bisphenol jpl 1 which forms 
structural imit which is displayed theportion of difaydric 
phenol , with Formula (2) in manufacturing method of 
theaforementioned (A ) polycarbonate resin layer , you can 
list completely similar method . 

silanized bisphenol jpl 1 -O- group and -OCO- group where it 

has connected to benzene nucleus of the both ends of Formula 
(2) changed in each case into hydroxy group , with the 
dihydric phenol , bond position of hydroxy group to 
whichever position of o-, m- or the p- may be 
-R<sup>5</sup>- vis-a-vis basis. 

[0014] 

structural unit which is displayed with Formula (2) is formed, 
phenol , preferably , vinyl phenol , isopropenyl phenol etc 
which possesses unsaturated carbon-carbon bond of olefmic 
as above-mentioned silanized bisphenol jpl 1 , in end of 
polysiloxane chain which possesses predetermined degree of 
polymerization (n ), can beproduced [haidoroshiraneeshon ] 
by reacting. 

[0015] 

Regarding to this invention, polycarbonate extrusion-foamed 
sheet fat consists of (A ) polycarbonate resin layer and the(B ) 
polycarbonate - [porioruganoshirokisan ] copolymer . 

As ratio of (A ) polycarbonate resin layer and (B ) 
polycarbonate - [porioruganoshirokisan ] copolymer , (A ): 
(B ) = 1 : 99 -99: at 1 , preferably (A ): (B ) = 30: 70 - 99: 1 is 
with weight ratio . 
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[0016] 

mit. 0.5 mMy<^mx'ib^o 

0.5 mm.%&L±X'ib^t. fSL^&a>9\-m)<iSiit 

"r^mo^-^^mit. »*L<li 0.01 fiS%Ja± 

0.5 afi%*jiT-fe'i), 

^-(mmii<. 0.01 mm%^Mvit. mm^^o 

7>X0^J:y, <J;y»*L<I*. 0.05-0.4 ag% 
[0017] 

[0018] 
[^b3] 



R^O 



R^O-P 
II 

0 



[0016] 

content of silicon in polycarbonate extrusion-foamed sheet fat 
is under 0.5 weight %. 

0.5 When it is a weight % or more , because external 
appearance of molded article deteriorates,it is not desirable. 

content of silicon is under preferably O.Olweight % or more 

O.Sweight %. 

silicon amount , under 0.01 weight %, improvement effect of 
impact resistance is insufficient . 

content of silicon , from point of balance of impact resistance 
and the molding external appearance , is more preferably , 
0.05--0.4weight %. 

[0017] 

You can list phosphate ester-based compound which is shown 
with Formula (3) as (C ) phosphate ester-based compound in 
this invention , but it is not something which is limited in 
these. 

[0018] 

[Chemical Formula 3 ] 



o-x 



OR' 



0-P 
II 

0 



■OR 



8 



(3) 



[0019] 

XS R' *<L^■r4^^, H (Dli^^ K{<o 



[0019] 

In Formula (3), R<sup>6</sup>, R<sup>7</sup>, 
R<sup>8</sup> and R<sup>9</sup>, respectively, display 
the hydrogen atom or organic group , but R<sup>6</sup>, 
R<sup>7</sup>, R<sup>8</sup> and R<sup>9</sup> case 
where in eachcase is a H is excluded. 

As organic group , you can list optionally substitutable , alkyi 
group , cycloalkyi group and aryl group etc. 

When it is substituted, you can list for example alkyl group , 
alkoxy group , alkyl thio group , halogen , aryl group , 
aiyloxy group , aryl thio group and halogenated aryl group etc 
as substituent , these substituent combined group (for example 
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[0020] 

-;uii*^e)Mis$H-&«A<^if?)*is2 m±a) 



e5th*P+i/i^7i-;U. p,p' -i; 

P (i 0 tfcli 1 -C'fey. q I* 1 JilicDSSa. 
L<ii 1-30 <DmWLX'ib^).T\t 0 m±a>sia. 

[0021] 

^^;u7t^;^:7i-h. h'Jx5^;^7^^x7x-h, h'j 

:?5^;U7t^7>7x-h. h'J^^^^U'-^X-7x-h. h 

'j:^fh+vx^;u;t^;^7x^h. hU7x^;U7lx7. 

i-;U7t>;^7x-hs :i-^f^;Ui^-7x- ^U7t^X7x 

-h. i;-fv^Ptf ;u:7x^;u7fvX7x-h, h'M 
(^ppxf^;u)7tN7.:7i-h. hux(i?^pp:^p 
t°;i/)7h7.7x-h. K'j WPP'^Ptf;i/)7nx7 

x-h,tf7.(2,3-i/^P^:^Pe;U)-2,3-v^PP 

7fpe;u7fxx:7x-h. h'jx(2,3--:^3''p^7^pe 
;u)fc<fei;fx(^pp:^pe;u)^/;l-^^;u7|^7. 

:7x-|>. R5~R8 A<T;U3:^i/<5iJ^(S^h+*>. 

xh+vil3^i;:^P7H+i/. *fc(*»*L<l*(M 
mpx/+i>{5ij^(S:7i/:^i>, >^;KS«4P^ 

>'^i/-e$)^tZ?)(7)lf7.-7x>'— ;U A tfXTt^X 

:7x-hs tKP=^/>tf7.7t^7.-7x-h. by<;ui/ 

X7'x-hJ3.*:i;#«eX7hX-7i— h-^feSo 
ZHb(**?4■Cffll,^T4,aL^U,2 SKl±ai«^ 

[0022] 



aryl alkoxyalkyi group-containing etc) or you connect these 
substituent with oxygen atom , sulfur atom , nitrogen atom 
and etc are good even with combined group (for example aryl 
sulfonyl aryl group etc). 

[0020] 

X displays organic group of bivalent or greater , means basis 
of the bivalent or greater which it is possible organic group of 
bivalent or greater excluding one or more of hydrogen atom 
which from above-mentioned organic group has been 
connectedto carbon atom can list group which is induced from 
for example alkylene group , (substituted ) phenylene group , 
polynuclear phenol for example bisphenois , relative position 
of separation atomic valency of 2 or more is die option . 

Especially, you can list hydroquinone , resorcinol , dipheiiylol 
methane , diphenylol dimethyl methane , dihydroxy 
diphenylketone jpl 1 , p, p*-dihydroxy diphenylketone jpl 1 
sulfone , dihydroxy naphthalene etc as desirable ones. 

As for p with 0 or 1 , as for q with integer of the integer , 
preferably 1-30 of 1 or more , as for r integer of integer , 
preferably 1-10 of 0 or greater is displayed. 

However, when r 0 is, at least one inside R<sup>6</sup>, 
R<sup>8</sup> and R<sup>9</sup> displays organic group . 

[0021] 

As embodiment of phosphate ester-based compound , 
trimethyl phosphate jp7 , triethyl phosphate , tributyl 
phosphate , trioctyl phosphate , tributoxy ethyl phosphate , 
[torifeniruhosufeeto ], tricresyl phosphate , cresyl biphenyl 
phosphate , octyl biphenyl phosphate , diisopropyl phenyl 
phosphate , tris (chloroethyl ) phosphate , tris 
(dichloropropyi ) phosphate , tris (chloropropyl ) phosphate , 
bis (2 and 3 -dibromopropyl ) - 2 and 3 -dichloropropyi 
phosphate , tris (2 and 3 -dibromopropyl ) and alkoxy for 
example methoxy , ethoxy and bisphenol A bis phosphate , 
hydroquinone bis phosphate , resorcinol bis phosphate , tri 
oxy benzene triphosphate etc of theplace where it is a 
propoxy , or preferably (substituted ) phenoxy for example 
phenojor , methyl (substituted ) phenoxy you can list the bis 
(chloropropyl ) mono potassium octyl phosphate , R5~R8, 
preferably [torifeniruhosufeeto ] and they are various bis 
phosphate . 



It is good using these with alone and, 2 kinds or more 
combining, it isgood using. 

[0022] 
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U*-7K*-h«llii:(B)7K'J*-7t?:r— h-:*-;u 

0.1 mm^^mvimmm^^+^X'ib^JsS 



[0023] 

'Jxh77;U:l-PX^U>i:Lri*,ASTM 

5:^;u(<*)<i:y . T-:7P> 6J *fc(*T":7P> soj t 

LT, fe^l^li^-<+>^b!T:X||(^*)^y7t^■J7 
P>i:L-cmBR**iTfcy. SsaicA^-^t-S. 

[0024] 

fli <!:(B)7K'J h-;l-;b*V7tx°'J VP 4r-tl- 

>*S^^*;5^^,^E§7K'J*-7H^^-h?^^]ii 10 

0 afiamcjvfLT, 0.2-2 ssse-efes. 



jiii;-STR»±sftSA<^+^T'fey.2 aaaiJ^ 



X5^U>(DilJ^li. W*U(* 0.3-1 aSSiJT'fe 
[0025] 

*^0Jlc*JlNT.7KU:ti-;f:^^-h^^Bi 100 



As ratio of phosphate ester-based compound , they are 0.1 - 5 
parts by weight vis-a-vis (A ) polycarbonate resin particle and 
polycarbonate extrusion-foamed sheet fat 100 parts by weight 
which consists of (B ) polycarbonate - 
[oruganoporishirokisan ] copolymer . 

0.1 Under parts by weight flame resistance being insufficient , 
when it exceeds 5 parts by weight , heat resistance is easy to 
decrease. 

From point of balance of flame resistance and heat resistance , 
ratio of the phosphate ester-based compound is preferably 
0.5-4 parts by weight , 

[0023] 

It possesses (D ) fibril-forming ability in this invention with 
ASTM standard classification it isdone in type 3 
[poritetorafiiruoroechiren ] as, disperses in polymer easily, at 
sametime connecting polymer , it is a compound which shows 
tendency whichmakes fibrous material . 

It possesses fibril-forming ability , [poritetorafiiruoroechiren ] 
as, we can be marketed fi-om for example Dupont-Mitsui 
Fluorochemicals chemical Ltd. , as Teflon 6 J or Teflon 30 J, 
or as Polyflon from Daikin Industries, Ltd. ) , can 
procureeasily. 

[0024] 

They are 0.2 - 2 parts by weight vis-a-vis (A ) polycarbonate 
resin layer and polycarbonate extrusion-foamed sheet fat 100 
parts by weight which consists of (B ) polycarbonate - 
[oruganoporishirokisan ] copolymer as ratio of 
[poritetorafiiruoroechiren ] whichpossesses fibril-forming 
ability . 

Ratio of [poritetorafuruoroechiren ] which possesses 
fibril-forming ability , under 0.2 parts by weight melt dripping 
preventing effect when burning being insufficient , when it 
exceeds 2 parts by weight , external appearance iseasy to 
become bad. 

From point of balance of melt dripping preventing effect and 
external appearance , ratio of 

[poritetorafiiruoroechiren Jwhich possesses fibril-forming 
ability is preferably 0.3-1 part by weight . 

[0025] 

Regarding to this invention, it confronts polycarbonate 
extrusion-foamed sheet fat 100 parts by weight , therelative 
cparts by weight of phosphate ester-based compound and 
relative dparts by weight of [poritetorafiiruoroechiren ] 
whichpossesses fibril-forming ability , to satisfy 
below-mentioned formula, it is moredesirable than point of 
flame resistance , heat resistance , impact resistance . 
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[0026] 

0.5^cxd^2 
[0027] 

cx d A<o.5*jir-ii. mmm^^+^X'h''). c 

[0028] 

(*4#lc|!BS**iSCitt3Efl>o 



[0029] 

ffl^. #«SIJfi,(D*t«tLT»iSlC«ffl-^# 



[0030] 
[^15I6<5>J] 



[0026] 

[Mathematical Formula 1 ] 

0.5 <= cX d*2 

[0027] 

cX d is easy to decrease under 0.5, flame resistance being 
insufficient ,when cX d exceeds 2, heat resistance and impact 
resistance . 

[0028] 

Mixing above-mentioned each component with mixer a 
tumbler , V type blender , Nauter mixer , Banbuty mixer , 
kneading roll , extruder or other way, itcan produce 
polycarbonate extrusion-foamed sheet fat composition of this 

invention . 

At time of producing polycarbonate extrusion-foamed sheet 
fat composition of this invention , as for the order of mixing 
method , mbcture of each component there are not times 

whenespecially it is limited. 

It makes preferred method and, it mixes all components 
beforehand with tumbler , V type blender etc, with extruder it 
is a method which melting and mixing is done in the uniform , 
but either using method which mixes remaining to blend of 2 
kinds or more in these component according to configuration 
of component does notbecome inconvenient. 

[0029] 

In range which does not impair effect of this invention , flame 
retardant etc of various additive , for example stabilizer , mold 
release , ultraviolet absorber , dye and pigment , inorganic 
filler , other public knowledge of quantity which that effect 
revealscan be contained in polycarbonate extrusion-foamed 
sheet fat composition of this invention . 

Being easily molding and fabrication possible with extrusion 

molding , injection molding , compression molding or other 
method , in addition be able toapply to also blow molding , 
vacuum molding , gas injection molding formation etc, you 
can use polycarbonate extmsion-foamed sheet fat composition 
of this invention , for ideal as material of electronic and 
electric appliances , OAequipment or other housmg or sash 
application , various part where flame resistance which is 
superior is required. 

[0030] 

[Working Example (s )] 

Below, this invention furthermore is explained in detail with 
Working Example ,but if this invention does not exceed gist , 
it is not something whichis limited in Working Example 
below. 
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UL 94 (Ct^or#l$U= m6"W-^(DUm. 
fflL^T. UL 94 (D 20mm Sit^S^lit®? 

UL 94 0) 20mm m%m^Ul^iZt$ii^s 5 

mm. m*>. lo mm^om^tfmmnms 

[0031] 

ASTM SIS D-648 iC^EoTf^fiELfclitgllt^ 
fflLNT. 1820kPalCfclti>ASTM D-648(3DiaK 

^mfc:h)^ja)ttt» deg c om&vm^L 

(4)7'rv/'vK««l3t5F 

ASTM D-256 iC^totif J?)tL^cffi?lligl 
^^SfflL^•C^ ASTMD-256 (D l/8V'y5=-##ffiS 

7'ry'VK®S5ii$l*» kg-cm/cm O^iiT-a* 

Ltzo 

ASTM S<& D-790 iCtJtoT^tfiELfcffllf ISiS 
>tSfflt^r» ASTMD-790 Offlif litKSIIJiBL 

ffllf 3itt$l±. kg/cm^ (Dm^VUTT^Uzo 



[0032] 

^aT(D=&|lli^5!l*tcliJ±K«^lcfcL^rs ffiSL 

p°p«ZL-eP> S-3000, «iJt¥J^»^fi 22,00 
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Section in Working Example below displays parts by weight 
entirely. 

property evaluation did test piece from resin composition 
pellet with protocol after and belowforming. 

(1) flammability 

Following to ULstandard 94, it executed 20 mm vertical 
combustion test of ULstandard 94 making useof test piece of 
1/16 inch thickness which it drew up. 

(2) burning time 

In 20 mm vertical combustion test of ULstandard 94, 5 
sample , namely total burning time of 10 times fire contact 
later, were indicated with unit of second . 

[0031] 

(3) heat distortion temperature 

Following to ASTM standard D-648, it executed test of 
ASTM D-648 in 1 820 kPa making use of test piece which it 
drew up. 

It indicated heat distortion temperature , with unit of deg C. 

(4) Izod impact strength 

Following to ASTM standard D-256, it executed 1/8 "notched 
impact test of ASTMD-256 making useof impact test piece 
which it drew up. 

It indicated Izod impact strength , with unit of kg*cm/cm . 

(5) external appearance 

molded article was observed with visual . 

Appraisal depended on following standard . 

As for namely, * satisfactory, as for 0 satisfactory, as for X 
defect is shown in unusual . 

(6) flexural modulus 

Following to ASTM standard D-790, it executed bending test 
of ASTMD-790 making useof flexural test piece which it 
drew up. 

It indicated flexural modulus , with unit of kg/cm 
<sup>2</sup>. 

[0032] 

In each Working Example or Comparative Example below, 
raw material which is used seems asdescription below. 

(7) polycarbonate resin layer (Below PC it states. ), 
Mitsubishi Engineering Plastics Corp. (DB 69-164-9669 ) 
plastic Ltd. make, tradename lupilon S-3000, viscosity 
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Oo 

(laT SiPC-1 t^mt^o )s 7K'JS>>f^;Ui>P4r 
Ht>a)MA<«fi^(*^t*:a) 15 SS%T-fe*;t^ 

ftC^'f^^aii 5.25 fiS%)» ttJt¥*9^^T-fi 

22,000o 

(9) 7K'Ji/a++J->-rK'J*-7t?:f^-h«fi^t*:-2 
(WT SiPC-2 tUmt^o ). 7H'je^>5^;U*>04r 

«7--<^^Ml* 1.75 fia%). iteJt¥J^^^S 2 
2,000„ 

(10) 'J>KxXxjU5g<b^!|«!l-l(JUT'J>l|X7. 

:*:yv<k^(*^)ii. PX-20O0 



(ii)U>iSx7.x;u5^<b^ia-2(JUTy>i6x;^ 

ax^U>(JUT PTFE rtlBic-r^o )7H'JT"h^^ 
U^'a^ F201L„ 

(13)ABS ^HKlUT ABS tf2ic-r^.)> 

&it^m)9i. iaa«-9->$'y^^ et-70o 



[0033] 

m)^^mU 250 deg C IZXWL 



tfbtlfc^l^-yh^. 120 deg C T 6 V^mnt^L 
-50EP)^fflt^T, v'J>^«'jaJt 270 deg C. ^ 

sajt 80 deg c x\ m^oiumi^^mmL 

[0034] 

[^1] 
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average molecular weight 22, 000. 

(8) polysiloxane -polycarbonate copolymer -1 (Below SiPC-1 
it states. ), polycarbonate - [oruganoporishirokisan ] 
copolymer where quantity of [porijimechirushirokisan ] is 15 
weight % of copolymer entirety (As for silicon content 5.25 
weight % ), viscosity average molecular weight 22, 000. 

(9) polysiloxane -polycarbonate copolymer -2 (Below SiPC-2 
it states. ), polycarbonate - [oruganoporishirokisan ] 
copolymer where quantity of [porijimechirushirokisan ] is 5 
weight % of copolymer entirety (As for silicon content 1.75 
weight % ), viscosity average molecular weight 22, 000. 

(10) phosphate ester-based compound -1 (Below phosphate 
ester -1 it states. ), condensed phosphate ester , Daihachi 
Chemical Industry Co. Ltd. (DN 69-072-8662 ) make, 
tradename PX-200. 

(11) phosphate ester-based compound -2 (Below phosphate 
ester -2 it states. ), [torifeniruhosufeeto ], Daihachi Chemical 
Industry Co. Ltd. (DN 69-072-8662 ) make, tradename TP? . 

It possesses (12) fibril-forming ability , 
[poritetorafiiruoroechiren ] (Below PTFE it states. ) 

[poritetorafiiruoroechiren ], Daikin Industries Ltd. (DB 
69-054-0356 ) make, tradename Polyflon F201L. 

(13) ABS resin (Below ABS it states. ), Mitsui Toatsu 
Chemicals Inc. (DB 69-053-6982 ) make, tradename Santac 
ET-70. 

[0033] 

After mixing each component which is stated in {Working 
Example 1-5 and Comparative Example 1~5 } Table 1 , 
Table 2 , with the proportion of same listed , 40 mm diameter 
single screw extruder (Isuzu Kako Co., Ltd. make) were used, 
extrusion it did with cylinder temperature 250deg C and 
pelletizing did. 

With cylinder temperature 270deg C, die temperature 80deg 
C, designated test piece it formed pellet which itacquires, 6 
hours after drying, making use of injection molding machine 
(The Japan Steel Works Ltd. (DB 69-056-8472 ) Ltd. make, 
tradename J-50European Patent ) with 120 deg C. 

composition and property evaluation result of pellet , were 
shown in Table I and Table 2 . 

[0034] 

[Table 1 ] 
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m-4 


i«f|-5 


(A)PC 


82 


94 


94 


94 


92 


(B)SiPC-l 




6 


6 


6 


8 


SiPC-2 


18 












2 


2 




0.5 


2 








2 






(D)PTIE 


0,5 


0.5 


0.5 


2 


0.5 




V-0 


V-0 


V-0 


V-0 


Y-0 




20 


20 


20 


32 


18 




129 


129 


126 


134 


120 




74 


74 


70 


78 


72 






© 




@ 


O 




23,000 


23,000 


23,000 


22,400 


22,600 



[0035] [0035] 
[a 2] [Table 2] 
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m-2 


liiR-3 


IKI-4 




(A)PC 


100 


100 


94 


94 


67 


(B)SiPC-l 


■ 




6 


6 


33 




2 


2 


0.05 


10 


2.5 


(D)PTFE 


0.5 


0.5 


3 


0,04 


0.04 


(£)ABS 




3 








mm 


V-0 


V-1 


V-1 


V-2 


Y-0 




28 


52 


56 


37 


• 28 




130 


129 


135 


108 


118 




11 


19 


79 


5 


78 




© 


© 


X 




X 




23,900 


23,600 


2L900 


26,300 


19,100 



[0036] 

mzm^xts^). m^-m%ms,. oa m^m 



[0036] 

[Effects of the Invention ] 

polycarbonate extrusion-foamed sheet fat composition of this 
invention is superior in flame resistance , impact resistance , 
stiffness , heat resistance , at sametime we are superior even 
in external appearance , it is useful in unusual as material of 
electronic and electric appliances , OAequipment or other 
housing or sash application , various part . 
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